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A projection exposure method capable of keeping a liquid (7) filled between a projection optical system (PL) and a wafer £Y) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
Mow S (23a^ 23b) are disposed so as to hold a lens (4) at the tip end of the projection optical system (PL) in an X duection. When the 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied from a liquid supply 
devtee (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and the s^ace of the wafer (W) 
and *e liquid (7) ifrecovered from the surface of the wafer (W) by a liquid supply device (6) via a recovery p»pe (23) and the inflow nozzles 
(23a 23b) the supply amount and recovery amount of the liquid (7) being regulated according to a moving speed of the wafer (W). 
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B^^ft ( + x^rsi) icfttn-c&D, o^/\^tu>X4 t<Dm^mw 
7 iz^omtzztiZo z\<D&o\z, *m<D&%,mft.mw.x\z, x^faiz 

^\,^\Zfr&^t^21ti<DW\ti/ X)l£ffiAy X)V£*m^X\^tz&, V 
XAW^ + X^l^], X\t-Xj3\Z)<DE%t>\Z&W]TZ>lgi&\Z*>. ^XA 

mw7 tfox./\w±&mnz>tz®> ^xawici^i (Wvx 

cDf^p^^f bnt, mft<Dmz±czmz&z>'yjL/\<DmBm\z& 
z>mte£rti j &mmm(D&T$:m<z\ * m^x, ega (x> 

a>7> h • ^n— A;U • T^-T ^ > h) ^^cDT^-< ^ > bCQcfc ? Id, 

T^-r ^ > h tmytt\zmmm<D&z>m€iX$>-oTh, ^xao^k® 
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9 a, 2 9 b lsTmfc<D\E\WZftte^ * m&fe V >X 

4©5fe*»4AO*Ta)«3tfil*±«:^H13 lB©^F|«a (-Yjfrfll) £ 

2 8, itti7X^2 8a, ©JR^ 3 ORZfffiAS X)13 0 a, 3 0 b £ 

«*±* + Y#rtiK:*n*. :ni:iO, * xnw*x2rrtiK:fM&T* 

«XrJtIS*©« : ?**^^ 3i4W^T, »>XAWtt^912 5AO 
^]p] (-X^ft) iliiitT^O, m&;X)l2 1 aJ:9 0U&£nfc« 
<£7te> ^EP2 5B(D^|p] (-X^ft) Kfifin, git A / 2 3 a . 2 
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i (m 3 /s) t@WVo (m 3 /s) ££^b<L, XY7 

Vi=Vo=D • v • d ( 3 ) 

:IT, 01 K7KT«fc5lCDteU>7Uc95fc^S&a>it1l (m) , v« 
XY7.T- — ->*1 0(D&W)mm. (m/s.) , dtefif&ft¥56PL(0fe»jSg 
10 §1 C7 — ^>£* • *r<< *9 >X) (m) XYXr-ylO&X' 

DRr;d»f«)A*$nT^fcfe, (3) ^i:1o'^t^7 

X AW £ CO Pel Id 7 ^Pt^fe $ n * o 

20 «k5Kfls»i£l*dra:JgV>fc«>, 7 ©ItftftK:**'*** jSiW*<#«e 
25 121512, *«©8M*SI©a^*P L ACT*, 
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-vl 0 £rfrLT^XAW^ + X#lR] (X^-X^IrJ) C*J*0 ■• V 
7ft tl, ^7IAW(DX77 t!>>fl;j:oT^"> a V hH$7^^P>!£6 

g6tt, S^iPLA0DU>X3 2(D^^^3 2A^ft7S:X 

»ftV^»l:<i:oT*D, SM^PLA0V>X3 2®fttttt3 2 
A*X#lftfc*tf£3fc + X#flWi3fl<D#ltiv' XJU2 1 a-2 1 c 
itjEiSn, -X^lRl«3^2«©StA/X;W2 3 a, 2 3b*«EtSft 

^lt, mmyx)i2 u-21 ci«t2 1 ^i/t*#t«8 

«5£»ttS*U *X>X;V2 3a. 2 3btt@«f2 3t^U*# 
®JRg«6 K««*nTt>*. Sfc, itB^>2 1 a-2 1 c t*A 
yX^2 3a, 2 3bt€r®«18 0 - EHELfcEBfc-. fcffl/X^ 
2 a~2 2 c t!A/X^2 4 a, 2 4 btSEil/T^. ^ffiy X 
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jV2 1a-2 1c tWl\JX)V2 4 a, 2 4 b t teY^ft tC^SKSB^J 
£tl, mthyX)l2 2 a-2 2 c <hiffiA/X;U2 3 a, 2 3btfiY^ 
rS](33^SiciE^J$n, mihyX)V2 2 a~~2 2 cl«|2 2^1T 
i^«g!5 flitA/ X)V2 4 a, 2 4 b ^[eliRW 2 4 ^ 

tit, ^^o^EPT^-r^^^iRi (-x#ft) i:^iaw^^IIj$ 

^XM^m^t^fjom^\Z\t, il&f 21, #UJ/XJP2 1a-2 1c, 
0^2 3, &r«AyX;i/2 3 a, 2 3 b^fflLT^i^I5 

j&mrmmwmw6iz£^Tm&7 <Dmi&Rtfmi&&?T\<K u>X3 2 

ff^*i€Mw^> ««f 22, »fflyX^22a-2'2c, Ih|JR« 2 4 , 
Ri;iA/X^2 4 a, 2 4 b HI* 7 CD$^;&tK[5]JK£fT 

2 3 2 A t^iAWt©^^7 ^«to«lfc*rc:ii^"C#, 

*&, CDMiV i (m 3 / s ) , RtfUJiRfiV o (m 3 X s ) 

Vi=Vo = Dsv v • d (4) 

^ut, Dsvttl/>X3 2<0ft8SSB3 2 A©X2rft<DS$ (m) 

z\niz^-DX^myt^\z^^i:huyX3 2 t^xAwtoras; 
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Y*|Sa^e»«tflc7©«*&Rr;isIJRS:fT5. 
@7«, ^)tf^PLA(Dl/>X3 2<D5fc«3E3 2 A <h Y^ftffl <£> 

9 a, 2 9 b£ftfflUT«#7(D#U&;ftT*lH|JR*fn^ ^7X/\£ 
+ Y^i^i:^T»;^.!liSt-5i^l:fi. Y^iRltdBB^J^n^^ai S X 
;l/2 8a, MX/X^3 0a, 3Ob*ttffllT«#7 0tt'*&Rr; 
EJiR&fTS. «#7<D«»IVi (m 3 /s) , &tftHji&*V o 

(m 3 /s) tt, ^T©^:«kD^t5. 
V i = Vo=Dsx • v • d (5) 

Dsx«l/>X3 2<D5fe^gP3 2 A©Y#[6]<£g$ (m) 

i <DmMmtmm\z. Y^^wz^v-f^Wi^^^n^^jL^ 
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l£fz, Mj$<D&&ffi<Dtem-V\tVJL/\W (XY^f^lO) (D^ifr 
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#£15 IB («Atf»SmslI) TilC^LTfc, ^nidjISELT 
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mi* & m-r^fa * urn u , * t v xa t <d m k IK* « «t felt 

c te>tCXYX5 : --> ? W^ift^S!ll?t'^o IO«k5^«^Tt) 4 fXA© 

u^zjvxfc^xz*. mxu^^v%^\,< tt*a2*n3t«rffl^*« 

(Er) (Xtex;Hf ^AM^f^^A (Yb) coffi^) a* F 
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fcftmVr&tlsTlZ, ^J^^i^f^S 7 8 8 2 2 9 -^K: US ^ £ tl X 
il iR b fz. m 1R Bl O m fa & ^ W T PS D tC 43 V i T d (D x m & fF <e> fH§ ^ £ 
m ^tiU, SEK:*8£iJl£ (m^P^, iftf^«lK^) £T£ £ <h k: 

xLTXT-y? (^->>^Ig, #>5V>^Ig, /Vj/dr-S?Ig£ 
0®, RtfgftSr'&tK 1 9 9 8^3^26 B ^Sffi© B *S4f fFttili 
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1 1 0 - 7 9 2 6 3 n<D±T (DlHi^ft^teU f -p< D^©tS?lffllT 
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25 mm&Bmx. : gim\z~? x z ^mu^^mm^yt^^iz^vrmm^ 
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1 0. Sf^t*-AT^X££88flU &#^#££^bTi!iIfBS^fc: - 

11. m&vmm i omm<D&&mytJj&~c&-iT, 

12. $ii7£(Dm®i otzm<Dt9:&mftjj&-e&^T, 
mt^U(D^W]^fa^zm^a^xmc^^\zm^mi^^mTz\t^^ 

13. m &(Dmm i 2iBto)gM^STfe^T, 

14. M^iHl 3fBm<7)&j^ft#&T&oT, 

i 5. mj&ommi o ~ i 4ofsjn^— ^fBmos^^^^a-efe^T, 
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i 6 . it jfcomm io~i5 omnfr— mid,w.<D&BmytJ5&&m\<*T. 

ATJ^±fcl£^T*S«»ftgBK::m>T, 
h « se & * % £ tt 1 2 * s £ o W & «• T «k ^ £ * # £ iff r i <t t> t c , 

1 9. sft^i&Hl 8i5*t©fi:i£Rft3£fi"e&oTv 

2 0 . it^O^ffl 17-19 ©Hn*^— ^IS«tOl9:I^S^^BT*-3T, 

*t-r«ift*»3t(6B. 

2 1 . If ifromm 17-20 (DMtl^— ^!2«©J9:l^»^^fi"C*oT, 
2 2. If^Ofgffl 2 1 SB«6<D&J&B^gfiT&oT\ 
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